DERWENT-ACC-NO : 1975 -M7 1 9 6W 
DERWENT-WEEK: 197548 

COPYRIGHT 1999 DERWENT INFORMATION LTD 

TITLE: Rotor bearing for motor-pump set - has bearing 
socket with elastic 
bearing cap over shaft end 

PATENT-ASSIGNEE: EHEIM G [EHEII] 

PRIORITY-DATA: 1972DE-2264 934 (September 14, 1972) , 
197 2DE-22 4 5009 (September 
14, 1972) 

PATENT-FAMILY: 

PUB-NO PUB-DATE 

PAGES MAIN-IPC 
DE 2264934 A November 20, 1975 

000 N/A 
DE 2264934 B February 16, 1978 

000 N/A 

INT-CL_(IPC) : H02K005/16 

ABSTRACTED-PUB-NO: DE 2264934A 
BASIC-ABSTRACT: The rotor bearing, for a motor-pump set, 
has the rotor (4) of 

the motor (1) mounted rotatably in a cylindrical, cap-like 
socket (7) open at 

one end. The socket seals with the housing (6) enclosing 
the motor's stator 

(5) . The rotor is mounted in two elastic bearings (30) , 
one in the bottom of 

the cap-like socket, and the other in the cover cap that 
closes the pump 

chamber at the opposite end of the shaft from the socket. 
The rotor is mounted 

on the same shaft as the pump vanes. Each elastic bearing 
is hollow and closed 
at its outer end. 

TITLE-TERMS: 

ROTOR BEARING MOTOR PUMP SET BEARING SOCKET ELASTIC BEARING 
CAP DE 2264934B 
SHAFT END 


LANGUAGE 

N/A 

N/A 


04/04/2002, EAST Version: 1.03.0002 


(g) , Int. CI. 2 : 

<§) BUNDESREPUBLIK. DEUTSCHLAND 


DEUTSCHES 



PATENTAMT 


H02K 5 16 


® 
@ 


Of f enlegungsschrift 22 64 934 


Aktenzeichen: 

Anmeldetag: 

Offenlegungstag: 


P 22 64 934.9 
14. 9.72 
20. 11. 75 


® 


Unionsprioritat: 
©<§><§) 


Bezeichnung: 


Lagerung des Rotors eines Motorpumpenaggregats 


® 


Ausscheidung aus: 
Anmetder: 


P 22 45 009.5 


Eheim, Gunther, 7301 Deizisau 


® 


Erfmder: 


Nichtnennung beaniragt 


I PTO 2002-2451 

S.T.I.C. Translations Branch 

I 


ORIGINAL •KSf'tCT 


^feictowarrfe OiJ)l.-(?jg. W. Scheeaitfnn Drying. R. Ruger 

7300 Esslingen (Neckar). FabrikstraBe 24, Postfach 348 

21\ April 1975 
PA 9 Tr.A.I riiku I* 1 .!' 0 " 


Stuttgaft (0711) 3565 39 

359619 

Telex 07256610 smru 

Telegramme Patentsctiuu 
Esstmgenneckar 


Herr Ing. Gunther Eheim, 73Q1 Deizisau xib« Esslingen/N 

Plochincrer Str. 32 


Lagerung des icotors eines 
Mo torpumpen aogr eaa ts 


Die Erfindung betrifft ein ^1otorpumpe ^agg regat: init 
einem in einera Kunststof fgehause angeordneten Elektromo- 
tor und einem in einer an dem Motorgehause angeformten 
Pumpenkammer umlaufenden Pumpenrad, das mit dem in zv;ei 
f luohtenden Lacrern drehbar gelagerten Rotor des Elek- 
tromotors koaxial gekuppelt ist. 

Motor pumpen aggregate, die im Prinzip aus einem mit einer 
Kreiselpumpe zu einer konstruktiven Einheit zusammenge— 
bauten Elektromotor bestehen, sind in einer Reihe von 
Ausf uhruncrsformen bekannt. Einzelne dieser Ausfuhrungs— 
f ormen sind mit hermetisch abgeschlossenen Gehausen fur 
den Elektromotor ausgebildet, so daB sie fiir Dnterwasser- 
betrieb geeignet sind. Insbesondere MotorpuTroenaggre- 
aate kleiner Leistung, wie sie beispielsweise fiir Aqua- 
rienzwecke und dgl. verwendet werden, sollen sich bei 
absoluter Betriebssicherheit durch einen kleinen Platz- 
bedarf ,einfache Herstellungsmoglichkeiten und leichte War- 
tung auszeichnen. Dazu ist es erf order lich, daB die Lage- 
rung des Rotors keine allzu groBen Anforderungen hinsicht- 
lich der Genauigkeit an die Fertigung stellt, wahrend an- 
dererseits iiber lange ZeitrSume ein wartungsf reier Be- 
trieb aewahrleistet sein mufl. 
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Ein Motorpumpenaggregat mit einer Lagerung zu schaffen, 
die diesen Anforderungen gentigt, ist Aufgabe der Er» 
findung, 

Zur Losung dieser Aufgabe ist das Motorpumpenaggregat 
gemaB der Erfindung dadurch gekennzeichnet , dafi der Ro- 
tor des Motors in einer sich nach auBen offnenden in dem 
Luftspalt zwischen Stator und Rotor liegenden zylindri- 
schen, topfartigen Biichse drehbar gelagert ist, die mit 
einen den Stator des Motors aufnehmenden Gehause ab- 
gedichtet verbunden ist und daB der Rotor in zwei elasti- 
sche aufgehangten Lagern gelagert ist, von denen eines 
im Boden der zylindrischen Biichse und das andere in einer 
losbar auf das den Stator enthaltende GehMuse aufgesetz- 
ten Pumpenkammerabdeckuna angeordnet ist. 

Die Anordnung kann hierbei vorteilhaf terweise derart ge- 
troffen sein, dafi der Potor mit dem Pumpenrad auf einer 
durchgehenden Achse drehbar gelagert ist, die endseitia 
in Gummitiillen auf genoinmen ist. 

Die Gummitiillen ergeben einen sehr ruhigen Lauf des Rotors 
und des Pumpenrades, da sie eine Resonanzabsorption be— 
wirken. Dies ist insbesondere fur solche Pumpenagaregate 
von Bedeutung, die zum Einsatz in Wohnraumen, beispiels- 
weise fur Aquarien, bestimmt sind* 

Zur Erleichterung der Montage ist es hierbei zweckmaBig, 
wenn die endseitig verschlossenen Gummitiillen in ent- 
sprechende offnungen des Bodens der zvlindrischen Biichse 
und der Pumpenkammerabdeckung von auBen her eincrefiigt 
und mittels anaeformter Schultern Oder dgl. darin ver- 
rastet sind. Die Gummitiillen weisen mit Vorteil end- 
seitig jeweils einen angeformten Greifansatz f« r eine 
Zange Oder dgl. Werkzeug auf, der es gestattet, die 
Gummitiillen einfach von innen nach auBen in ihre zuqe- 
ordneten Offnungen mittels einer Zange einzuziehen. 

RnQftA7/nAR? BAD onrniwAi 
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SchlieBlich 1st es zur Erzielung einer ausgeglichenen 
Radialbelastung und damit eines gunstigen Einflusses auf 
die Laufruhe sowie die Herafosetzung des Verschleisses 
von Lagern und Drehachse zweckmciflig, wenn das Pumpenrad 
drei symmetrisch Icings des Umfanges der Pumpenkammer 
verteilte PumpenauslHsse aufweist, wobei die Pumpenkammer- 
abdeckung einen koaxial zur Drehachse angeordneten Ansaua- 
stutzen tragt, in dem ein das eine Achs lager tragender 
Lagerstern sitzt. 

Weitere vorteilhafte Merkmale und Eigenschaf ten des neuen 
Pumpen aggregates ergeben sich aus der nachf olgenden Be- 
schreibung eines Ausfiihrungsbeispieles des Gegenstandes 
der Erfindung sowie aus den anschlieBenden Unteranspruchen . 

In der Zeichnung ist ein Ausfflhrungsbeispiel des Gegenstandes 
der Erfindung dargestellt. Es zeigen: 


Fig. 1 Ein Pumpenaggregat gemSB der Erfindung, geschnitten 

langs der Linie I -I der Pig* 2 in einer Seitenansicht 9 

Fig. 2 das Pumpenaggregat nach Fig, 1 in der Draufsicht, 


Fig. 3 das Pumpenaggregat nach Fig. 1 r teilweise geschnitten 
langs der Linie III-III der Fig. 1 in der Draufsicht, 

Fig. 4 das Pumpenaggregat nach Fig. 1 in einer Seitenansicht, 


Fig. 5 den Stator des Pumpen aggregates nach Fig. 1. in 
perspektivischer Darstellung, 

Fig. 6 die Polschuhe des Stators nach Fia. 5 in der Ab- 
v/icklung und in der Draufsicht und 

Fig. 7 den Spulenk5rper und den Stator des Pumpenaggregats 
nach Fig. 1 im Ouerschnitt, in einer Seitenansicht. 
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Patentansprliche 


Motorpumpenaggregat mit einem in einem Kunststoff- 
gehMuse angeordneten Elektromotor und einem in 
einer an dem MotorgehMuse angeformten Pumpenkammer 
umlaufenden Pumpenrad, das mit dem in zwei fluch ten- 
den Lagern drehbar gelagerten Rotor des Elektromo- 
tors koaxial gekuppelt ist, dadurch gekennzeichnet, 
daB der Roto r_ ( 4 ) des Mo t or s ( 1 ) in einer sich nach 
auBen df fnenden, in dem Luftspalt zwischen St atb r (5) 
.undLJgpjtor (4) liegenden zylindrischen, topfartigen 
BOchse (7) drehbar gelagert ist, die mit einem den 
Stator (5) des Motors aufnehmenden Gehause (6) abge- 
dichtet verbunden ist und daB der Rotor (4) in zwei 
elastische aufgehSnaten I^agern (30) gelagert ist, von 
denen eines im Boden der zvlindrischen Biichse (7) und 
das andere in einer ISsbar auf das den Stator (5) ent- 
haltende GehSuse (6) aufgesetzten Pumpenkammerabdeckung 
(33) angeordnet ist* 

Motorpumpenaggregat nach Anspruch 1 , dadurch gekenn- 
zeichnet, daB der Rotor (4) mit dem Pumpenrad (3) auf 
einer durchgehenden Achse (29) drehbar gelagert 1st, die 
endseitig in Gummittillen (30) aufgenommen ist. 

Motorpumpenaggregat nach Anspruch 2, dadurch gekenn- 
zeichnet, daB die endseitig verschlossenen Gummittillen 
(30) in entsprechende Offnungen (31, 32) des Boden s 
der zylindrischen Btlchse (7) und der Pumpenkammerab- 
deckung (33) von auBen her eingefttgt und mittels ange- 
formter Schultern (35, 36) oder dgl. darin verrastet 
slnd. 

Motorpumpenaggregat nach Anspruch 3, dadurch gekenh- 
zeichnet, daB die Gummittillen (30) endseitig jeweils 
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einen angeformten Greifan^atz (34) fiir eine Zange 
Oder dgl. Werkzeug aufweisen. 

Motorpumenaggregat: nach Anspruch 1 , dadurqh gekenn- 
zeichnefc, daB dem Pumpenrad (3) drei symmetxisch 
lSngs des Umfanges der Puropenkaxnmer (2) verteilte 
Pumpenauslasse (45) zugeordnet sind und die Pumpen- 
kammerabdeckung (33) elnen koaxial zur Drehachse (9) 
angeordneten Ansaugstutzen (46) fcrSgt, in dem ein das 
eine Achs lager (30) tragender Lager stern (47) sitzt. 
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BEARING ARRANGEMENT OF THE ROTOR OF A MOTOR-DRIVEN PUMP UNIT 

The invention pertains to a motor-driven pump unit, having 
an electric motor, arranged in a plastic housing, and a pump 
impeller, revolving in a pump chamber, designed on the motor 
housing, which impeller is coaxially coupled to the rotor of the 
electric motor, which is pivoted on two aligned bearings. 

Motor-driven pump units, which as a rule consist of an 
electric motor, assembled with a centrifugal pump [rotary pump] 
into a structural unit, are known in a series of embodiment 
forms. Single units of these embodiment forms are designed as 
having hermetically sealed housings for the electric motor so 
that they are suitable for underwater operation. In particular, 
motor-driven pump units of small output, as e.g., those used for 
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aquarium purposes and similar, should be characterized - while an 
absolute operational reliability is provided - by small floor- 
space requirement, possibility for a simple manufacturing, and 
simple maintenance. To this end, it is necessary that the bearing 
arrangement of the rotor does not claim far too high requirements 
- as far as accuracy is concerned - to the manufacturing while , 
on the other hand, a maintenance- free operation would be 
guaranteed over long periods of time. 

The objective of this invention is to create a motor-driven 
pump unit, having a bearing support, which satisfies these 
requirements. 

In order for the objective thus set to be achieved, the 
motor-driven pump unit in accordance with the invention is 
characterized in that the rotor of the motor is rotatably 
supported in a cylindrical, pot-shaped bushing, opening outwards, 
and located in the air gap between stator and rotor, which 
bushing is connected in a hermetically sealed manner to a 
housing, accommodating the stator of the motor, and that the 
rotor is supported in two elastically suspended bearings, one of 
which is arranged in the bottom of the cylindrical bushing, and 
the other one in a pump-chamber covering, detachably mounted on 
the housing, containing the stator. 

In doing so the arrangement can advantageously be 
materialized in such a way that the rotor together with the pump 
impeller is rotatably supported or pivoted on a continuous axle, 
which is accommodated on the end-side in rubber sockets. 


The rubber sockets produce a very quiet operation of the 
rotor and the pump impeller due to the fact that the said sockets 
bring about a resonance absorption. In particular, this is 
important for such pump units, which are intended to be used in 
living premises, e.g., for aquaria. 

In order for the installation to be facilitated, it is - in 
doing so - expedient or functional when the rubber sockets, which 
are sealed on the end side, are inserted from outside in 
corresponding openings of the bottom of the cylindrical bushing 
and the pump covering, and arrested by means of shaped shoulders 
or similar therein. On the end side, the rubber sockets 
advantageously have a shaped gripping attachment or fixture for 
pliers or a similar tool, which allows to pull simply by means of 
pliers the rubber sockets from inside outside in their assigned 
openings . 

Finally, in order for a compensated or balanced radial 
loading to be attained, and, therewith a favorable influence upon 
the running smoothness, as well as a reduction of the wear of the 
bearings and rotating axle, it is functional or expedient when 
the pump impeller has three pump outlets, symmetrically 
distributed along the circumference of the pump chamber whereby 
the pump- chamber covering supports a suction connection or short 
pipe, coaxially arranged with respect to the rotating axle, in 
which suction connection or intake stub, there is located a 
bearing bracket, In which a bearing bracket, supporting one of 
the axial boxes [bearings] is fixed. 
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Additional ad advantageous features and properties of the 
new pump unit ensue form the following description of an 
exemplified embodiment of the object of the invention as well as 
form the subsequent subclaims. 

An exemplified embodiment is diagrammatically represented in 
the drawing wherein: 

Fig. 1 is a side view of a pump unit in accordance with the 
invention, cut along line 1 - I of Fig. 2, 

Fig. 2 is a top view of the pump unit, depicted in Fig. 1, 

Fig. 3 is a top view of the pump unit, depicted in Fig. 1, 
partially cut along line III - III of Fig 1, 

Fig. 4 is a side view of the pump unit, depicted in Fig. 1, 

Fig. 5 is a perspective of the stator of the pump unit, 
depicted in Fig. 1, 

Fig. 6 shows a top view and a development of the 
pole shoes of the stator, depicted in Fig. 5, 

Fig. 7 shows a side view of the bobbin (solenoid) and the 
stator of the pump unit, depicted in Fig. 1 in a cross- section . 

Patent Claims 

1. Motor-driven pump unit, having an electric motor, 
arranged in a plastic housing, and a pump impeller, revolving in 
a pump chamber, designed on the motor housing, which pump 
impeller is coaxially coupled to the rotor of the electric motor, 
supported rotatably [pivoted] in two aligned bearings, 
characterized in that the rotor (4) of the motor (1) is rotatably 
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supported [pivoted] in a cylindrical, pot -shaped bushing (7) 
which is opening outward, and is located in the air gap between 
stator (5) and rotor (4), which bushing is connected in a 
hermetically sealed manner to the housing (6) , accommodating the 
stator (5) of the motor, and that the rotor (4) is supported in 
two elastically suspended bearings (30) , one of which is arranged 
in the bottom of the cylindrical bushing (7) and the other one is 
arranged in a pump -chamber covering, detachably mounted upon the 
housing (6) , containing the stator (5) . 

2. Motor-driven pump unit as claimed in claim 1, 
characterized in that the rotor (4) together with the pump 
impeller (3) is rotatably supported [pivoted] on a continuous 
axle (29) , which is accommodated on the end- side in ruM^r 
sockets (30) . 

3. Motor-driven pump unit as claimed in claim 2, 
characterized in that the rubber sockets (30) , sealed on the 
end- side are inserted from outside into corresponding openings 
(31, 32) of the bottom of the cylindrical bushing (7) and of the 
pump-chamber covering, and are arrested therein by means of 
shaped shoulders (3 5, 36) or similar. 

4. Motor-driven pump unit as claimed in claim 3, 
characterized in that on the end side, the rubber sockets (3 0) 
have shaped gripping attachment or fixture (34), for pliers or a 
similar tool . 

5. Motor-driven pump unit as claimed in claim 1, 
characterized in that three pump outlets (45) , which are 
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symmetrically distributed along the circumference of the pump 
chamber (2) are assigned to the pump impeller (3), and the pump 
chamber covering (33) supports a suction connection [intake stub] 
(46), coaxially arranged to the rotatable axle (9), in which 
suction connection there is fixed a bearing bracket (47) , 
supporting one of the axle boxes (bearings) (30) . 


USDoC/USPTO/STIC/Translations Branch 
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The invention pertains to a motor-driven pump unit, having 
an electric motor, arranged in a plastic housing, and a pump 
impeller, revolving in a pump chamber, designed on the motor 
housing, which impeller is coaxially coupled to the rotor of the 
electric motor, which is pivoted on two aligned bearings. 

Motor-driven pump units, which as a rule consist of an 
electric motor, assembled with a centrifugal pump [rotary pump] 
into a structural unit, are known in a series of embodiment 
forms. Single units of these embodiment forms are designed as 
having hermetically sealed housings for the electric motor so 
that they are suitable for underwater operation. In particular, 
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BEARING ARRANGEMENT OF THE ROTOR OF A MOTOR- DRIVEN PUMP UNIT 

The invention pertains to a motor-driven pump unit, having 
an electric motor, arranged in a plastic housing, and a pump 
impeller, revolving in a pump chamber, designed on the motor 
housing, which impeller is coaxially coupled to the rotor of the 
electric motor, which is pivoted on two aligned bearings. 

Motor-driven pump units, which as a rule consist of an 
electric motor, assembled with a centrifugal pump [rotary pump] 
into a structural unit, are known in a series of embodiment, 
forms. Single units of these embodiment forms are designed as 
having hermetically sealed housings for the electric motor so 
that they are suitable for underwater operation. In particular, 
motor-driven pump units of small output, as e.g., those used for 
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aquarium purposes and similar, should be characterized - while an 
absolute operational reliability is provided - by small floor- 
space requirement, possibility for a simple manufacturing, and 
simple maintenance. To this end, it is necessary that the bearing 
arrangement of the rotor does not claim far too high requirements 
- as far as accuracy is concerned - to the manufacturing while , 
on the other hand, a maintenance- free operation would be 
guaranteed over long periods of time . 

The objective of this invention is to create a motor-driven 
pump unit, having a bearing support, which satisfies these 
requirements . 

In order for the objective thus set to be achieved, the 
motor-driven pump unit in accordance with the invention is 
characterized in that the rotor of the motor is rotatably 
supported in a cylindrical, pot-shaped bushing, opening outwards, 
and located in the air gap between stator and rotor, which 
bushing is connected in a hermetically sealed manner to a 
housing, accommodating the stator of the motor, and that the 
rotor is supported in two elastically suspended bearings, one of 
which is arranged in the bottom of the cylindrical bushing, and 
the other one in a pump- chamber covering, detachably mounted on 
the housing, containing the stator. 

In doing so the arrangement can advantageously be 
materialized in such a way that the rotor together with the pump 
impeller is rotatably supported or pivoted on a continuous axle, 
which is accommodated on the end-side in rubber sockets. 
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The rubber sockets produce a very quiet operation of the 
rotor and the pump impeller due to the fact that the said sockets 
bring about a resonance absorption. In particular, this is 
important for such pump units, which are intended to be used in 
living premises, e.g., for aquaria. 

In order for the installation to be facilitated, it is - in 
doing so - expedient or functional when the rubber sockets, which 
are sealed on the end side, are inserted from outside in 
corresponding openings of the bottom of the cylindrical bushing 
and the pump covering, and arrested by means of shaped shoulders 
or similar therein. On the end side, the rubber sockets 
advantageously have a shaped gripping attachment or fixture for 
pliers or a similar tool, which allows to pull simply by means of 
pliers the rubber sockets from inside outside in their assigned 
openings . 

Finally, in order for a compensated or balanced radial 
loading to be attained, and, therewith a favorable influence upon 
the running smoothness, as well as a reduction of the wear of the 
bearings and rotating axle, it is functional or expedient when 
the pump impeller has three pump outlets, symmetrically 
distributed along the circumference of the pump chamber whereby 
the pump-chamber covering supports a suction connection or short 
pipe, coaxially arranged with respect to the rotating axle, in 
which suction connection or intake stub, there is located a 
bearing bracket, in which a bearing bracket, supporting one of 
the al boxes [bearings] is fixed. 
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Additional ad advantageous features and properties of the 
new pump unit ensue form the following description of an 
exemplified embodiment of the object of the invention as well as 
form the subsequent subclaims . 

An exemplified embodiment is diagrammatically represented in 
the drawing wherein: 

Fig. 1 is a side view of a pump unit in accordance with the 
invention, cut along line I - I of Fig. 2, 

Fig. 2 is a top view of the pump unit, depicted in Fig. 1, 

Fig. 3 is a top view of the pump unit, depicted in Fig. 1, 
partially cut along line III - III of Fig 1, 

Fig. 4 is a side view of the pump unit, depicted in Fig. 1, 

Fig. 5 is a perspective of the stator of the pump unit, 
depicted in Fig. 1, 

Fig. 6 shows a top view and a development of the 
pole shoes of the stator, depicted in Fig. 5, 

Fig. 7 shows a side view of the bobbin (solenoid) and the 
stator of the pump unit, depicted in Fig. 1 in a cross-section. 

Patent Claims 

1. Motor- driven pump unit, having an electric motor, 
arranged in a plastic housing, and a pump impeller, revolving in 
a pump chamber, designed on the motor housing, which pump 
impeller is coaxially coupled to the rotor of the electric motor, 
supported rotatably [pivoted] in two aligned bearings, 
characterized in that the rotor (4) of the motor (1) is rotatably 
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supported [pivoted] in a cylindrical, pot-shaped bushing (7) 
which is opening outward, and is located in the air gap between 
stator(5) and rotor (4), which bushing is connected in a 
hermetically sealed manner to the housing (6), accommodating the 
stator (5) of the motor, and that the rotor (4) is supported in 
two elastically suspended bearings (30) , one of which is arranged 
in the bottom of the cylindrical bushing (7) and the other one is 
arranged in a pump- chamber covering, detachably mounted upon the 
housing (6) , containing the stator (5) . 

2. Motor-driven pump unit as claimed in claim 1, 
characterized in that the rotor (4) together with the pump 
impeller (3) is rotatably supported [pivoted] on a continuous 
axle (29) , which is accommodated on the end- side in rubber 
sockets (30) . 

3. Motor-driven pump unit as claimed in claim 2, 
characterized in that the rubber sockets (30), sealed on the 
end-side are inserted from outside into corresponding openings 
(31, 32) of the bottom of the cylindrical bushing (7) and of the 

pump-chamber covering, and are arrested therein by means of 
shaped shoulders (35, 36) or similar. 

4. Motor-driven pump unit as claimed in claim 3, 
characterized in that on the end side, the rubber sockets (30) 
have shaped gripping attachment or fixture (34) for pliers or a 
similar tool . 

5. Motor-driven pump unit as claimed in claim 1, 
characterized in that three pump outlets (45) , which are 
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symmetrically distributed along the circumference of the pump 
chamber (2) are assigned to the pump impeller (3) , and the pump 
chamber covering (33) supports a suction connection [intake stub] 
(46), coaxially arranged to the rotatable axle (9), in which 
suction connection there is fixed a bearing bracket (47) , 
supporting one of the axle boxes (bearings) (30) . 
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